Abstract. Single parents and unmarried couples are increasingly replacing the traditional nuclear family. This paper investigates if the greater variety in living arrangements contributes to increased resource disparities among children in Germany. Children in single parent families are disadvantaged in at least three dimensions decisive for their later achievements: material standard of living, parental education, and parental childcare time. We compute multidimensional inequality and poverty indices using SOEP data from 1991 to 2012. We distinguish between parental and publicly provided childcare, which is an increasingly important in-kind benefit in Germany. We find that both multidimensional inequality and poverty declined as expanded public childcare strongly reduces resource disparities among children.
INTRODUCTION
Single parents and non-marital cohabitations are increasingly replacing the traditional nuclear family in many industrialized countries. 1 The greater disparity in family environments most likely leads to greater disparity in children's resources, which are major predictors of later life socioeconomic success. This paper analyses if changing family patterns in Germany create greater disparities in children's endowments along three dimensions: (1) parental income; (2) parental education; (3) and care time; all crucial determinants of children's later outcomes. Higher parental income translates into higher expected earnings for their children via investments in health and education, as argued by Tomes (1979, 1986) .
2 Parental education reflects parental productivity in child-enhancing activities (Black and Devereux, 2011) . There is broad evidence for strong correlations between parental education and income, on the one hand, with their children's education and income later in life, on the other hand.
3 Finally, time investment affects the development of children's cognitive and social-emotional skills. 4 We include both parental childcare time and publicly provided childcare and school time. In many industrialized countries, large welfare states play an important role in 'leveling the playing field' for children both through financial redistribution via progressive taxes and monetary benefits as well as the provision of public services, such as public education, childcare and other in-kind benefits. Verbist and Matsaganis (2014) suggest that the redistributive impact of in-kind benefits is as large as that of monetary benefits, with their relative importance in social spending seeming to increase in European countries. Since 2005, the German welfare state heavily expanded publicly provided childcare, which might have counteracted growing disparities among children. 5 We apply Maasoumi's index for multidimensional inequality (Maasoumi, 1986 (Maasoumi, 1999 and poverty (Lugo and Maasoumi, 2008) , where resources are first aggregated for each individual and then aggregated across individuals to arrive at a single index. 6 Maasoumi's proposition to first aggregate dimensions for each individual carries the benefit that low levels of one dimension can be compensated with high levels of another dimension at the individual level. For example, lower net incomes, lower parental education and less parental time, which applies to the average child in a single parent family, may be at least partly compensated by publicly provided childcare.
We contribute to the growing literature on multidimensional inequality and poverty measurement, which promotes a shift from the sole focus on income to a broader concept of 'well-being' by incorporating endowments along several dimensions into a single measure. 7 Our study is also related to the literature on equality of opportunity, which separates the influence on outcomes into circumstances beyond individual control and individual effort. 8 If people believe that inequality is caused by circumstances beyond individual control, they are less willing to accept high inequality levels and support more redistribution (Fong, 2001; Corneo and Gr€ uner, 2002) . Niehues and Peichl (2014) find that a sizable share of total inequality in Germany and the US can be attributed to circumstances beyond individual control. We argue that our three dimensions are beyond the children's control.
Our main results are as follows. Both multidimensional inequality and poverty among children decreased between 1991 and 2012, despite changing family patterns. The decline is driven by expanded publicly provided childcare that reduced inequality along this dimension and more than offsets rising income inequality among children. The finding is robust to different assumptions on inequality and poverty aversion and to the degree of substitutability between dimensions. However, increasing the weight of income and decreasing the weight of publicly provided childcare takes away the declining trend in some cases.
The paper is organized as follows: In Section 2, we describe our data, sample and the measurement of (1) parental income; (2) parental education; as well as (3) parental and non-parental childcare time. Section 3 describes how these resources evolved over time by family type. The methodological approach deriving multidimensional inequality and poverty indices is described in Section 4. In Section 5, we present and discuss our results. Section 6 concludes.
DATA
Our analysis is based on data from the Socio-Economic Panel (SOEP). The SOEP is an annual survey of German households that includes a variety of demographic and socioeconomic characteristics for all years since 1984. East German households are included in the panel since 1990. By 2013, almost 11,000 households participated, which corresponds to approximately 20,000 individuals. 9 Our sample includes East and West German children. Children are defined as individuals who are younger than 14 years and still live in the household of their parents. 10 We further differentiate between children living with married, cohabiting and single parents. We start the analysis with the year 1991 in order to include the East German children who entered the sample after reunification in 1990. In order to maximize the sample size and to minimize problems like panel attrition, we use the original and all refreshment samples (A-K) of the SOEP in an unbalanced panel design excluding the migration sample from 2013. Furthermore, our sample is restricted to children, where values of all four attributes are observed, by which we lose about 2,500 observations from a total of about 77,000 observations over the entire period. In 2013, the sample included about 3,000 observations.
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Children's resources are measured along three dimensions: (1) parental income; (2) parental education; (3) and care time.
1. Parental income is measured as real net equivalent household income. Net household income is the sum of households' labour earnings, asset flows, private retirement income, private transfers, public transfers and social security pensions minus total household taxes including imputed rents from housing. Income is equivalized using the modified OECD scale to take into account different needs of adults and children in the household.
9. For further details, see Wagner et al. (2007) and Gerstorf and Schupp (2015) . 10. Sensitivity tests show that our results are robust to restricting our sample to children younger than seven years. 11. The number of observed children by family type is provided in Appendix Table A1. 2. Parental education is measured as years of education completed at the time of the survey. For married and cohabiting parents, we use the value of the parent with the highest number of years of education. 3. Childcare time (a) Parental childcare time In contrast to many other surveys, where parental time can only be measured as a residual term, we are able to directly observe total time devoted to childcare activities by each parent: Every household member aged 16 or older is asked the number of hours spent on childcare on an average weekday. Parental childcare time is the sum of hourly childcare activities of household head and spouse for all children on an average weekday. Unfortunately, we do not observe the type of childcare such that we cannot distinguish between physical and non-physical childcare (e.g. nourishing vs. teaching) or direct and indirect childcare (e.g. reading vs. doing household tasks together). Consequently, we can only measure quantity of childcare time and not quality. Empirical evidence shows that quality of childcare time depends on parents' educational level. 12 Higher quality of childcare time might thus be captured by considering parental education as a separate dimension. Since parents' only state the total time spend with children, we have to adjust total time to the number of children in the household. We assume that parents' caring time is not proportionally increasing with the number of children and that there are economies of scale in parenting within families. Evidence for this hypothesis is given by time use studies. In particular, K€ uhhirt (2012) shows that West German married and cohabiting parents do not spend significantly more time on childcare activities if there is more than one child living in the same household. To construct comparable one child equivalent families, we apply a generalized version of the square root scale 13 on total parental childcare time, PT, of both parents (i = 1,2) such that equivalent parental childcare time, PT eq is defined as:
where s is the number of siblings living in a household and h is an equivalence elasticity (B€ onke and Schr€ oder, 2012) . h = 0.5 produces the well-known square root equivalence scale. Dividing total parental childcare time by the number of children (this would be equal to h = 1) would most likely underestimate parental time devoted to each child in the presence of economies of scale in parenting.
On the other hand, assigning the total parental time to each child in the family (this would be equal to h = 0), would certainly overestimate parental time per child. 14 12. For example, Doyle et al. (2009) found that children of low-educated mothers tend to have lower achievements in tests measuring cognitive, socio-emotional and behavioural skills than children from high-educated families. 13. We use the square root scale to consider the number of siblings only, in contrast to the modified OECD scale used for income which also considers the number of adults in the household. 14. Our results on trends in parental childcare inequality are robust to changes of h. Inequality levels vary in h, but differences are not significant. Results are available from the authors upon request.
(b) Non-parental childcare time includes total hours spent in crib, kindergarten, after school care club, with a child-minder or in school on an average weekday depending on the age of the respective child. Since the bulk of this care time is provided by the state and presumably only a small portion is spent with a private child-minder, we also refer to this dimension as publicly provided childcare time. We only observe if children spent half or full day in the above mentioned institutions on an average weekday. According to information on public childcare provision, we assign four hours for half-day care and eight hours for full-day care. There exist large differences within and across regions and between private and public childcare and schools (Camehl et al., 2015) . SOEP data only include questions on the quality of publicly provided childcare for children in preschool age. Information on the attended school and its respective quality is not observed. Therefore, we might underestimate disparities in non-parental childcare time.
TRENDS IN FAMILY RESOURCES IN GERMANY
Since the mid-1960s, the traditional nuclear family consisting of a married couple and their respective children is on retreat. An increasing number of children grows up in comparably disadvantaged families with only one parent.
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As Figure 1 shows, the total number of children in Germany decreased from approximately 22 million in 1991 to 19 million in 2012. Over this period, the share of children living in traditional nuclear families decreased from 84.5% to 73.6%. At the same time, the share of children living in cohabiting couple 15. We also incorporate the fact that primary school usually lasts until class level six in the federal states of Berlin and Brandenburg, in contrast to four years in the other federal states. We take averages over all lower secondary school types for each year because school types and hours taught in lower secondary schools vary heavily within and between Bundesl€ ander over time. Secondary school types in Germany are Hauptschule, Realschule, Gesamtschule, Schularten mit mehreren Bildungsg€ angen and Gymnasium. 16. A wide sociological and demographical literature examines the general trends and causes of the so-called second demographic transition for Western countries, for example, Peuckert (2012) , Lesthaeghe (2010), and McLanahan and Percheski (2008) .
families more than doubled increasing from 2.9% to 6.5% and the share of children in single parent families increased from 12.6% to 19.9%. In particular, the number of female-headed single parent households has risen sharply. In contrast, the number of children per family remained fairly constant.
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Figure 2 depicts the average trends in Germany in each dimension by family type from 1991 to 2012. Graph 2a shows that children's average equivalent net income increased from 17,832 euro to 21,223 euro (+19%). Children living in traditional married couple families experienced both a higher level and a higher income growth rate than their counterparts in single parent families.
18 Consequently, the absolute income gap between children from married and cohabiting couple families on the one hand and children from single parent families on the other hand has widened.
Similarly, married and cohabiting couples exhibit, on average, more years of education than single parents, as can be taken from Graph 2b. However, although years of education increased for all family types, the education gap did not.
Parental childcare time depicted in Graph 2c replicates the pattern observed for parental income and education. Children in single parent families receive less care time from their parents. Of course, this gap is mostly explained by the total number of parents present in the family. 19 Equivalizing childcare time reduces Number of children in 1,000 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 2 0 1 0 2 0 1 1 2 0 1 2 Source: SOEP (v30), own calculations. Note: Incomes are in prices of 2010 and equivalized using the modified OECD scale. Education is measured as years of highest educated parent. Parental childcare time is the sum of household head's and spouse's stated childcare time on an average week day. Nonparental time is categorically coded (0, 4, or 8) . Significance at the five percent level is calculated using bootstrap standard errors with 100 replications. Higher volatility of the series for children in cohabiting couples is due to small sample sizes and relatively large variation of the respective sample size over time (see Appendix Table A1 ).
parental childcare time increased slightly from 8.0 (5.8) hours in 1991 to 8.6 (6.3) hours in 2012.
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Finally, Figure 2e shows that, in contrast to the other dimensions, the average child in a single parent family receives more non-parental childcare time than an average child living with married or cohabiting couple families. Average nonparental childcare time increased from 3.6 to 5 hours per day. A number of legislative changes expanded public childcare provision in Germany, particularly since 2005. 21 In some municipalities, special consideration is given to single parents. The observed trend indicates that expanded public supply may at least partly offset single parent children's disadvantage in parental care time.
METHOD
In this section, we explain and discuss how we measure inequality and poverty in a multidimensional setting.
First, we have to normalize the observed values x itd for every child i, i = 1,. . ., N, and dimension d, d = 1,. . .,D, because of the dimensions' different measurement units, which are daily hours for childcare and schooltime, euro for income and years for education. We transform observed values x itd to values between zero and one for all observation years t, where the dimension-specific maximum and minimum over all years t serve as so-called goalposts (see, e.g. United Nations Development Program, 2014). 22 Transformed valuesx itd are obtained by the following formula:
After normalization, we replace all zero observations with 0.001, since GE measures of inequality are not defined for zero values.
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Most importantly, an aggregation rule that transforms the dimensions' distributions into a single real value has to be decided upon. 24 One approach is to first aggregate across children for each single dimension and second aggregate the dimension-specific indicators. This approach is easily applicable if only 20. See Section 2 for care time equivalization. 21. A new law in 2004 introduced a legal claim for children under three years of age for a place in a day care center if certain conditions are met. Another law in 2008 redefined this claim for children older than one. Consequently, the share of children under three in day care centers increased from 8 to 24% in West Germany between 1991 and 2013, while remaining at roughly 50% in East Germany where the use of publicly provided childcare has a stronger tradition (Schober and Stahl, 2014) . 22. The goalpost approach is a linear transformation that is used, for instance, to construct the Human Development Index. Of course, the transformation affects the inequality measured in each dimension, but, so far, standardization offers the best solution how to overcome different measurement units. See Decancq and Lugo (2013) for details on standardization procedures. 23. Sensitivity tests show that our results are robust to choosing values closer to zero. Results are available from the authors upon request. 24. The problem of choosing an appropriate well-being index including the selection of dimensions, substitution rates between each pair of dimensions, dimension weights etc., is also known as Rawls' index problem (Rawls, 1971, p. 80). aggregates are available by dimension and, thus, forms the basis for the UN's Human Development Index (HDI). If individual data are available for each dimension, the joint distribution can be taken into account and potentially compensating effects between dimensions can be considered for each child. Then, as suggested by Maasoumi (1986 Maasoumi ( , 1999 , dimensions are first aggregated for each individual using a utility-like function and then a univariate inequality measure is employed to aggregate the utility-like values across individuals. Maasoumi's index is an 'ad hoc' measure as compared to an axiomatic approach. The 'ad hoc' chosen parameter values make value judgments, for example, the degree of substitutability between the dimensions and the weight of each dimension, explicit and transparent.
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In the first step, every child's observed endowmentsx id -suppressing time index t -are aggregated using aggregation function S i , which can be interpreted as some utility-like function used to rank alternative distributions according to their social desirability (see Weymark, 2006) . In our context, it measures a child's opportunities incorporating disposable income, parents' educational background and care time into a single measure. According to Maasoumi (1986) , the optimal aggregation function S i minimizes the distance between the joint distribution of the resources and the distribution of the index under the condition P N i¼1 S i ¼ 1 such that:
In the second step, the utility-like function S i to which we will refer to as opportunity indicator is aggregated to arrive at a measure of multidimensional inequality (Section 4.1) and of multidimensional poverty (Section 4.3). Maasoumi (1986 Maasoumi ( , 1999 proposes a measure from the General Entropy (GE) family for the inequality of the distribution of S ¼ ðS 1 ; . . .; S N Þ. We can derive the following GE specifications to get a measure of multidimensional inequality I a , where S ¼ P N i¼1 S i =N is the average of the aggregated well-being indicator for N children:
Multidimensional Inequality
GE inequality measures for different values of a are defined as follows:
25. Maasoumi's index satisfies the desirable properties for measuring multidimensional inequality: monotonicity, continuity, normalization, anonymity, homotheticity, subgroup decomposability, weak uniform majorization as well as individualism. See, for example, Tsui (1999) , Lugo (2007) or Weymark (2006) for a comprehensive discussion on desirable distributional and nondistributional properties of multidimensional inequality measures.
The magnitude of multidimensional inequality measured crucially depends on the chosen weighting structure w (1), the substitutability between dimensions b (2), and the inequality aversion parameter a (3). We elaborate on the weighting structure in Section 4.4.
The parameter b determines the degree of substitution between all pairs of dimensions. If b = 1, then all dimensions are perfect substitutes, i.e. low levels of one dimension can be perfectly compensated by high levels of another. The smaller b, the smaller is the substitutability between the dimensions, i.e. the loss of one unit in one dimension can only be compensated by ever more extra units in another dimension to keep the level of well-being constant. If b converges to minus infinity, then dimensions are treated as perfect complements and the opportunity indicator depends on the dimension where the child is worst off regardless of the chosen weighting structure.
The parameter a determines the degree of concavity of the inequality measure and indicates to what extent a society values the well-being of some individuals in the distribution different from others. The lower a, the more weight is put on individuals at the bottom of the distribution and, thus, the more sensitive is the inequality measure to changes in the lower part of the distribution. The mean logarithmic deviation (MLD), where a = 0, is thus more sensitive to changes at the bottom than the Theil, where a = 1, or the half squared coefficient of variation (HSCV), where a = 2.
Decomposition of Multidimensional Inequality
To further investigate the relationship between changing family patterns and our measure for children's opportunity, we decompose the intertemporal change in multidimensional inequality by family type. Using inequality measures from the GE family in the second step of our multidimensional framework, we can additively decompose the changes in multidimensional inequality into a within group and a between group component (see Shorrocks, 1980; Maasoumi, 1986) . In particular, we can decompose the MLD denoted as I 0 , which is the only path independent inequality measure of that class (see Foster and Shneyerov, 2000) , as follows:
F is the number of family types, v f ¼ n f =n is the population share of family type f, I 0f is the family type specific level of multidimensional inequality measured by C. Bartels and M. Stockhausen MLD, and k f ¼ S f = S reflects family type f's average opportunities relative to the overall opportunity average. Since we are particularly interested in the impact of changing family patterns on the change in multidimensional inequality over time, we decompose the inequality change DI ¼ I tþ1 À I t , suppressing the GE index a, according to Mookherjee and Shorrocks (1982) as follows:
Extending both sides by R F f ¼1 v f ;t I f ;tþ1 and R F f ¼1 v f ;t lnðk f ;tþ1 Þ, rearranging and denoting differences between t+1 and t by D gives:
v f ;t ; I f ;tþ1 and lnðk f ;tþ1 Þ are replaced by their mean values (e.g.
) in order to avoid aggregating weights from different points in time which gives:
The first term gives the impact of the change in within family type inequality DI f on the overall inequality change. However, the change in relative importance of family types Dv f affects not only the two middle terms but also the last term through
Since we want to exactly identify the effect of Dv f on the overall inequality change, we rearrange the last term in Equation (12) and then approximate the decomposition according to Mookherjee and Shorrocks (1982) as:
where h f ¼ v f S f = S is the family type's share of total population's well-being. We can now clearly distinguish between the impact of changes in (1) within family inequality and (4) between family inequality, as well as the impact of changing relative importance of family types on the (2) within and (3) between family type inequality.
Multidimensional Poverty
In the view of policy implications, we might be particularly interested in the lower part of the distribution. Therefore, we also compute measures of multidimensional poverty. To stay as close as possible to our methodological framework for inequality presented above, we focus on a multidimensional poverty measure based on information theory introduced by Lugo and Maasoumi (2008). 26 26. See, for example, Bourguignon and Chakravarty (2003) or Alkire and Foster (2011) for a detailed discussion of counting and multidimensional poverty measures including differences in identifying the poor (union, intersection or dual cutoff methods).
As for multidimensional inequality, we start with each child's utility-like function S i [see Equations (3) and (4)] covering the endowments in all dimensions. But to identify the children with poor opportunities, we must decide on a poverty line.
One can either use dimension-specific poverty thresholds before aggregation (component poverty line approach) or an aggregate poverty line derived from dimension-specific poverty lines [aggregate poverty line approach (APL)]. Since we aggregate dimensions in the first step, we construct an APL, which we denote S z , from dimension-specific poverty lines z d . The dimension-specific poverty lines z d are defined as 60% of the median value in each dimension. For example, children are identified as income poor if they have 60% of the median equivalent net income or less. To obtain S z , we simply replace thex id in (3) and (4) with the dimension-specific poverty lines z d :
Children with an opportunity indicator S i below the aggregate poverty line S z are identified as poor in opportunities.
27 Then, we aggregate the level of well-being of children identified as poor with the following function
where p i is the multi-attribute poverty function for each child i. Our poverty measure is directly related to the Foster-Greer-Thorbecke (FGT) poverty measures and satisfies the same distributional and non-distributional properties. A general formulation that allows for some substitution between dimensions above and below the poverty thresholds can be written as
The magnitude of poverty measured crucially depends on the choice of the parameters w, b and /. Note that a higher / in FGT poverty measures indicates higher poverty aversion putting more weight on the children identified as poor.
27. According to the union approach, an individual is already identified as multidimensional poor if she is deprived at least in one dimension. The intersection approach identifies an individual as multidimensional poor if it is deprived in all dimensions at the same time (see, e.g. Alkire and Foster, 2011) . In contrast, we apply an intermediate approach that allows for some substitution between dimensions such that disadvantages in one or more dimensions can be compensated by advantages in other dimensions in which an individual is not deprived (Lugo and Maasoumi, 2008) . However, the poverty function collapses to the union approach if b is infinitely small such that only the worst dimension is considered in S i .
Weights
The weighting structure w determines the tradeoff between any pair of dimensions and reflects value judgments on which factors are viewed as more important than others for children's later achievements. We apply three methods to check the robustness of our findings to the chosen weights.
28
First, we assign equal weights to all dimensions following an agnostic approach. Equal weighting is widely used in empirical works on multidimensional inequality and poverty, for example, in the Human Development Index.
Second, we employ a data-driven approach and calculate frequency-based weights following Cheli and Lemmi (1995) . The weights w d are defined as
where P d is the dimension-specific headcount ratio. Accordingly, the weights w d are an inverse function of the average degree of deprivation; the lower the share of deprived children in one dimension, the greater the weight of the respective dimension. Third, we gradually increase the weight of income from 1/4 to 9/10 and proportionally reduce the weight of the other dimensions checking if level and trends in multidimensional inequality and poverty change.
RESULTS
We first present results how inequality of each dimension evolved between 1991 and 2012. Then, we present and discuss the results from our multidimensional analysis.
Univariate Inequality and Poverty
Univariate inequality in each dimension measured by the MLD is given in Figure 3 . Income and parental time inequality significantly increased between 1991 and 2012 (Figures 3a and 3c) . 29 In contrast, inequality of parental education did not change significantly (Figure 3b ), while publicly provided childcare 28. Deutsch and Silber (2005) describe various methods to set weights in a multidimensional framework. Decancq and Lugo (2013) comprehensively discuss the issue of weight setting in a multidimensional framework and compare the advantages and disadvantages of three existing approaches: (1) data-driven; (2) normative; and (3) hybrid. Overall, there is no unifying theoretical framework that argues in favor of one specific weighting scheme. Both studies rather conclude to rely on reasonable tradeoffs between dimensions and to perform a series of robustness checks and sensitivity analyses to control for the impact of different weighting schemes on the respective results. 29. Prior research shows that changing family structures have actually led to an increase in family income inequality. For example, Danziger and Gottschalk (1993) found that 13% of the increase in U.S. family income inequality among the white population between 1969 and 1987 was due to changing family structures, the rise in female-headed single parent families in particular. Peichl et al. (2012) showed that decreasing average household size in Germany between 1991 and 2007 is associated with increasing income inequality.
time decreased significantly ( Figure 3d ). However, differences in inequality levels across dimensions depend on the inequality measure: Inequality of non-parental time is by far the highest when measured by the MLD. 30 Non-parental time inequality decreases in the 2000s when several policy initiatives were enforced to increase the provision of public childcare in Germany, especially for children under the age of three.
The headcount ratio presented in Figure 4 shows the share of children by family type counted as poor in one dimension, i.e. their resource level is lower than 60% of the median. As we see for average numbers in Section 3, children living in single parent households are disadvantaged in parental income (Figure 4a 30. Appendix Figure A1 shows that inequality of non-parental time is similarly unequal as parental time when measured by the Gini. The share of children receiving zero non-parental childcare time declined from more than 30% in 1991 to less than 15% in 2012 which is more reflected by the MLD than by the Gini.
publicly provided time lower than 60% of the median sharply decreased over time. Interestingly, children living with cohabiting couples seem the least likely to spend much time in publicly provided childcare.
Multidimensional Inequality
Our results in Section 3 and 5.1 suggest that children living in single parent families are disadvantaged in parental income, parental education and parental time, but single parents make more use of publicly provided childcare time. The analysis of multidimensional inequality allows us to draw conclusions if disadvantages in one dimension are compensated by advantages in another at the individual level. Growing univariate inequality might be less of a concern if these dimensions indeed compensate each other and multidimensional inequality does not increase. In our baseline scenario, we consider parental care time and publicly provided care time as separate dimensions since it can hardly be argued that they should be added up and, hence, treated as perfect substitutes. 31. Instead, it seems to depend on the perceived quality of parental childcare time, whether one type of care should be preferred over the other.
All in all, multidimensional inequality significantly declines between 1991 and 2012, which is largely driven by the expansion of publicly provided childcare. In the following, we vary each of the 'ad hoc' chosen parameters of the Maasoumi index and check the robustness of the declining trend in the view of reasonable parameter values. Figure 5 shows that the decline is robust to degrees of inequality aversion between 0 and 2, which is the interval empirically agreed on.
32 This applies to assuming dimensions to be complements (left-hand graph) or perfect substitutes (right-hand graph).
The declining trend persists for different degrees of substitutability between our four dimensions as shown by the left-hand graph in Figure 6 . Even if we assume that all dimensions are perfectly substitutable, the declining trend remains but is smaller in size. However, the assumption of perfect substitutability seems rather far-fetched: One unit less parental time is most likely not perfectly compensated by one unit more income. 33 In contrast, one could argue that among our dimensions, parental time and non-parental time are closest to being perfect substitutes. The right-hand graph of Figure 6 shows multidimensional inequality if we collapse both childcare time measure into one dimension and, consequently, end up with three dimensions in total. The declining trend is robust to different degrees of substitutability between the three dimensions, but changes are no longer significant for all years. With equal weighting, income now receives a weight of 1/3 and non-parental childcare receives a weight of 1/6 such that the equalizing effect of non-parental time is deemphasized.
As a robustness check, we also computed multidimensional inequality using frequency-based weights. We broadly find the same trends and significance levels as for equal weighting. Source: SOEP (v30), own calculations. Note: Significance at the five percent level is calculated using bootstrap standard errors with 100 replications.
32. See Aaberge and Brandolini (2015) or Lambert et al. (2003) for an overview on studies that either estimate a, for example, through the elasticity of marginal social utility of income, or use parameter ranges that seem theoretically plausible. Values vary between zero and three. 33. For b < 1, the utility-like function is a concave function and reflects a preference for a more equal vector of (transformed) achievements (Decancq and Lugo, 2013) . 34. See Appendix Figure A2 .
So far, we find that the multidimensional inequality has decreased since the beginning of the 1990s and that this result is quite robust against different parameter settings. But, how sensitive is the multidimensional inequality index to increasing the income weight, where univariate inequality increased over the past two decades. Figure 7 shows how our multidimensional index of inequality changes, if we gradually increase the weight of income toward unity under the restriction that the remaining three dimensions are equally weighted and that all dimensions sum up to one. Assuming a low degree of substitutability (b = À1) in the left-hand graph, we still find a decline in multidimensional inequality even when weighting income by 90%. Assuming a slightly higher degree of substitutability (b = 0) in the right-hand graph, the trend reverses when weighting income by 90%.
Finally, we check if our results are indeed driven by the expansion of publicly provided childcare. Figure 3 shows that non-parental childcare time became more equally distributed over the time period under study. In fact, the declining trend disappears once we exclude publicly provided childcare and consider only the three other dimensions as shown in Figure 8 .
Decomposition of Multidimensional Inequality by Family Type
We now turn to the impact of increasing non-traditional families on children's multidimensional inequality between 1991 and 2012. Table 1 depicts to what extent the total change in multidimensional inequality given in the second column can be attributed to changes in the four components: changing inequality (1) within family types; (4) changing inequality between family types; and the effect of changing family patterns on (2) within and (3) between family type inequality. The observed decrease in multidimensional inequality tends to be higher for low degrees of substitutability. Reduced inequality within family types, (1), is the main explanatory component. In contrast, inequality changes between family types, (4), as well as family type's share on within, (2), and between, (3), Source: SOEP (v30), own calculations. Note: Significance at the five percent level is calculated using bootstrap standard errors with 100 replications. family type inequality only negligibly contribute to the decline in multidimensional inequality and signs are not robust to different time period specifications.
Multidimensional Poverty
The decline of multidimensional inequality may be due to losses of the better-off children or due to gains of children at the bottom of the opportunity indicator distribution. One might argue that a combination of multiple deprivations in attributes necessary for success later in life reduces children's opportunities even more than just the sum of each. To uncover the changes for those in the bottom of the multidimensional distribution, we now turn to the trends of multidimensional poverty. We also find a decline in multidimensional poverty, which is similarly robust to different parameter values and dimension specifications. Figure 9 shows multidimensional poverty trends for three different poverty measures, which are headcount ratio (/ = 0), poverty gap (/ = 1) and poverty intensity (/ = 2). All poverty measures exhibit a significant decline between 1991 and 2012. Source: SOEP (v30), own calculations. Note: Significance at the five percent level is calculated using bootstrap standard errors with 100 replications.
As Figure 10 depicts, differentiating between family types reveals a higher multidimensional poverty risk for children from single parent families compared to children from married and cohabiting families. Nevertheless, for both low and high degrees of substitutability, we find a considerable decline in multidimensional poverty across all family types and the gap between them has become smaller over time.
The poverty decline is robust to different assumptions on the substitutability between dimensions as can be taken from the left-hand graph of Figure 11 . The level of multidimensional poverty increases in the assumed degree of substitution between dimensions. If we assume perfect substitutability (b = 1), our measure for children's opportunities is a simple arithmetic mean of all dimensions. One unit less income can be perfectly offset by more parental time. However, this assumption does not appear very realistic. The more complementary the dimensions, the heavier is the effect of the worst dimension on the individual opportunity indicator and the higher is the number of deprived children. The declining trend mostly disappears if we sum up parental and non-parental childcare time to one dimension as shown in the right-hand graph of Figure 11 . Again, this occurs because of the new weighting structure: when time is collapsed into one dimension, the weight of each dimension is halved in comparison to education and income. In contrast, multidimensional inequality still slightly declined for this setting, but not significantly anymore. Figure 12 shows how our multidimensional poverty index changes, if we gradually increase the income weight towards unity under the restriction that the remaining three dimensions are equally weighted and that all dimensions sum up to one. It depends on the assumption on the degree of substitutability, if more or less children are deprived in the multidimensional case than in the univariate case with income only. For b = 1, for example, low income is perfectly compensated by higher levels in childcare time or parental education and less children are counted as multidimensionally poor than in the univariate case. For b = À1, low levels in one dimension are not outweighed by higher levels in the other dimensions and, hence, more children are counted as poor than when considering income only. If we judge the assumption of less than perfect substitutability as more realistic, then more children face difficult circumstances than if we would only focus on incomes. In 2012, 30% of all children experienced multidimensional poverty risk (b = À1), whereas the share of children living under income poverty risk was 14%. In comparison to income only, many children are additionally counted as poor in the multidimensional setting not only because of low levels of non-parental childcare time but also low levels of parental childcare time.
As a robustness check, we compute multidimensional poverty risk using frequency-based weights. As for multidimensional inequality, we broadly find the same trends and similar levels. Multidimensional poverty risk rates based on frequency-based weights tend to be slightly lower for all rates of substitution.
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Finally, Figure 13 checks if multidimensional poverty risk is driven by the expansion of non-parental childcare time. As for multidimensional inequality, excluding non-parental childcare takes away the declining trend. 
CONCLUSION
An increasing number of children in Germany are growing up in non-traditional families, particularly in single parent families. These children are often disadvantaged along three dimensions: parental income, parental educational and parental childcare time. Disadvantages may be partly compensated by publicly provided childcare and education. Since the mid-2000s, the German welfare state has heavily expanded publicly provided childcare. Based on broad empirical evidence, we take parental income, parental education and childcare time as proxies for circumstances that are beyond children's control, but strongly contribute to their later achievements. We apply Maasoumi's index for multidimensional inequality and poverty to measure how the disparity of children's opportunities has evolved since the beginning of the 1990s.
Focusing on income only, we find that both inequality and poverty among children increased. However, adding parental education and care time to the picture, we find that both multidimensional inequality and poverty among children decreased over time. The expansion of childcare provided by the welfare state more than offsets the disequalizing trends observed when considering income only. This finding is robust against different parameter values for inequality and poverty aversion as well as the degree of substitutability between dimensions. However, increasing the weight of income and decreasing the weight of publicly provided childcare takes away the declining trend in some constellations. An inequality decomposition by family type reveals that the observed decline in multidimensional inequality is mainly due to reduced differences within family types. In contrast, the effect of changing family patterns on the inequality decline seems negligible. The share of multidimensional poor children decreased for all family types and the gap between them has become smaller over time. More children are counted as poor in the multidimensional setting than if considering income only because of low levels of non-parental and parental childcare time devoted to them.
In sum, our analysis highlights the importance to consider more than one dimension in inequality and poverty analysis when conclusions about developments over time shall be drawn. Particularly, in-kind benefits such as publicly provided childcare and education should be accounted for to get a more complete picture of the welfare state's role in redistributing resources and providing less unequal opportunities.
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